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, i = 1, . . . , nN (t) , t ≥ 0 . ()
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Z = {1, 2, . . .} ×G , ()
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 ;
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(x, α) → (x, β)
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(x, α), (y, α) → (x+ y, α)
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nN (t)∑
i=1
xNi (t) = N , ∀ t ≥ 0 . (+)
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K(x, y) c(t, x, r) c(t, y, r)− c(t, k, r)
∞∑
y=1
K(k, y) c(t, y, r) .
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K(x, y) c(t, x) c(t, y)− c(t, k)
∞∑
y=1
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K(x, y) = [(f − 2) x+ 2] [(f − 2) y + 2] . (-)
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B+C (f = 3) 
 B+2C (f > 2) <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x y c(t, x, r) c(t, y, r)− k c(t, k, r)
[ ∞∑
y=1
y c(t, y, r) + g(t, r)
]
,
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g(t, r) = g(t, r)
∞∑
k=1
k2 c(t, k, r) . ()
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 {1, 2, . . .} × G2 
 {1, 2, . . .}2 × G , 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xi δ(xi,β) − xi δ(xi,αi)
]
, (+)
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Z ′ = ({1, 2, . . .} ∪ {∞}) ×G , (3)
% {1, 2, . . .} ∪ {∞}    
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 ϕ ∈ C(Z ′)  "	
 
 
 Z (" ()) %  ;
    
ϕ(∞, α) := lim
x→∞
ϕ(x, α) , ∀α ∈ G . ()
> P(Z ′) 
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	 
 Z ′ 8	 44 %   4
" %' 

  ϕ ∈ C(Z ′) 



























δα,β Fϕ(x, y, α)μ(dx, dα)μ(dy, dβ) , (-)
%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Fϕ(∞, y, α) =
[







Fϕ(x,∞, α) = Fϕ(∞, x, α) , Fϕ(∞,∞, α) = 0 , (,)
κ(∞, α, β) = lim
x→∞




κ(x, α, β) = 0 , ∀α, β ∈ G . ()
 K  	









K(x, y, α) ≤ CK x y , ∀x, y = 1, 2, . . . , ()

  CK > 0 .  
XN(0) ⇒ ν0 
  ν0 ∈ P(Z ′) , (+)

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〈ϕ,X(t)〉 = 〈ϕ, ν0〉 +
∫ t
0
G(ϕ,X(s)) ds , ∀ t ≥ 0 , (2)

  ϕ  
ϕ(x, α) = c0(ϕ, α) , ∀x ≥ x̄(ϕ) , α ∈ G . (3)
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x3 ,  x = y ,
1 , 
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(x+ y)ϕ(x+ y, α)− xϕ(x, α) − y ϕ(y, α)
]
×





[ϕ(∞, α) − ϕ(y, α)] K̃(∞, y, α)μ(∞, α)μ(y, α) ,
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dk,γ(x, α) = δk,x δγ,α , dk,γ(∞, α) = 0 (+2)

ψk,γ(x, α) = 1[k,∞)(x) δγ,α , ψk,γ(∞, α) = δγ,α , (+3)

 k = 1, 2, . . .  γ ∈ G ,    	 (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κ(k, α, γ)μ(k, α)−
∑
β =γ

























κ(k, α, γ)μ(k, α)− μ(k, γ)
∑
β =γ
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K(x, k − x, γ)






ν(s, x, γ) − ν(s, k, γ) K̃(∞, k, γ) ν(s,∞, γ)
]
ds ,
∀ t ≥ 0 , k = 1, 2, . . . , γ ∈ G . (+-)
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 " ν(t,∞, γ) , γ ∈ G . 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ν(t,∞, γ) = lim
k→∞
〈ψk,γ, ν(t)〉 , ∀ t ≥ 0 , (+)
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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;
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  
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〈ψk,γ, ν(t)〉 = 〈ψk,γ, ν(0)〉 +
∫ t
0
G(ψk,γ, ν(s)) ds ,
∀ t ≥ 0 , k = 1, 2, . . . . (+,)






G(ψk,γ, ν(s)) ds . (+)
L
  
 " (+)@ %  ϕ "  " (+3)@ 





































y μ(x, γ)μ(y, γ) + μ(∞, γ)
k−1∑
y=1


























μ(x, γ)μ(y, γ) + μ(∞, γ)
k−1∑
y=1



















μ(y, γ) + μ(∞, γ)
k−1∑
y=1
K̃(∞, y, γ)μ(y, γ) .
& 






























S1(k, γ, ν(s)) ds = 0 . (+)
& 

S2(k, γ, μ) := μ(∞, γ)
k−1∑
y=1





























K̃(∞, y, γ) ν(s, y, γ) ds <∞ .
 










 " (+)@ (+,) 
 (+)M(+3)   























∀ t ≥ 0 , γ ∈ G . (+)
# "   ν(0,∞, γ) > 0 













	 " (+) 











S(k, γ, ν(s)) ds , ∀ 0 ≤ u ≤ t . (+-)
$ 
  (+-)@  % "      
 " %  D
 	
!
   K̃ = 0 (" (++))@     F4 G 


























   	 
 !
   K̃ > 0 ,   F G 
 "   	 
@  






K̃(∞, y, γ) ν(s, y, γ) ds .
! 	
 	    4	 
  (+) 
   






    	
 















& "  0 ≤ u < t  γ ∈ G .    !
 4
K(x, y, γ) ≤ C x y , ∀x, y = 1, 2, . . . ,

  C > 0 . &
∞∑
y=1




S(k, γ, ν(u)) = 0 . (+,)
$






y ν(s, y, γ)
]






S(k, γ, ν(s)) ds = 0 . (+)
& "  0 ≤ u < t  γ ∈ G .    !
 4
K(x, y, γ) ≤ C [x ya + xa y] , ∀x, y = 1, 2, . . . ,

  C > 0  a ∈ [0, 1] . &
∞∑
y=1
ya ν(u, y, γ) <∞  lim
y→∞
y ν(u, y, γ) = 0 ,
 35  $






ya ν(s, y, γ)
]









= 0 , (++)
 3 
& "  0 ≤ u < t  γ ∈ G .    !
 4
K(x, y, γ) ≤ C [xa yb + xb ya] , ∀x, y = 1, 2, . . . ,

  C > 0  a, b ∈ [0, 1] .
+
  
ν(u, y, γ) ≤ C̃ yβ , ∀ y = 1, 2, . . . ,

  C̃ > 0  β < −1 . 
sup
k





S(k, γ, ν(u)) = 0  β < −a + b+ 1
2
.
      4
ν(s, y, γ) ≤ C̃(s) yβ , ∀ s ∈ [u, t] , y = 1, 2, . . . ,

  β < −1 , 
 ∫ t
u











S(k, γ, ν(s)) ds = 0  β < −a + b+ 1
2
. (+2)
# "' %  32  3 & a = b = 1  β < −2 , 
 3(  













& "(  0 ≤ u < t  γ ∈ G .    !
 4
K(x, y, γ) ≥ C [xa yb + xb ya] , ∀x, y = 1, 2, . . . ,

  C > 0  a, b ∈ [0, 1] : a+ b > 1 .
  
ν(u, y, γ) ≥ C̃ yβ , ∀ y = 1, 2, . . . ,

  C̃ > 0  β < −1 . 
lim inf
k→∞






S(k, γ, ν(u)) = ∞  − a + b+ 1
2
< β < −1 .
2
      4
ν(s, y, γ) ≥ C̃(s) yβ , ∀ s ∈ [u, t] , y = 1, 2, . . . , (+3)

  β < −1 , 
 ∫ t
u












S(k, γ, ν(s)) ds = ∞  − a+ b+ 1
2
< β < −1 . (+)








S(k, γ, ν(s)) ds , (+,)












S(k, γ, ν(s)) ds = ∞ , (++)

	 %  33: 
 3(   3(# 3+   
4 
−a + b+ 1
2
< β < −1 .
"" 	
  	













K̃(∞, y, γ) ν(s, y, γ) ds , ∀ t ≥ τ(γ) ,
%
τ(γ) := inf{t > 0 : ν(t,∞, γ) > 0} , γ ∈ G . (++)




 t ,  
  (+-) *@  
	 
  ;
ν(s,∞, γ) = 0 , ∀ s < τ(γ) , ν(s,∞, γ) > 0 , ∀ s > τ(γ) . (+++)
3
! ")  γ ∈ G .    !
 4
K(x, y, γ) ≤ C x y , ∀x, y = 1, 2, . . . ,
  33
K̃(∞, y, γ) ≥ C̃ y , ∀ y = 1, 2, . . . , (++2)

  C, C̃ > 0 .     4 33
! " *  γ ∈ G .    !
 4
K(x, y, γ) ≤ C [x ya + xa y] , ∀x, y = 1, 2, . . . ,

K̃(∞, y, γ) ≥ C̃ ya , ∀ y = 1, 2, . . . , (++3)









= 0 , ∀ t > u ≥ 0 : ν(u+,∞, γ) > 0 , (++)
    4 33




ν(u+,∞, γ) > 0 , 






S(k, γ, ν(s)) ds = 0 , ∀ t > u , (++)
    4 33
" ! "% " (+-) 











S(k, γ, ν(s)) ds , ∀ t ≥ τ(γ) . (++,)
!" ν(τ(γ)+,∞, γ) > 0 , 
 (++) "% " (++,) 
 (++) ! "% "
(++,) 






S(k, γ, ν(s)) ds . (+2)

















S(k, γ, ν(s)) ds , ∀ t > τ(γ) ,
  (++) "% " (+++) 
 (++) 






K̃(∞, y, γ) ν(s, y, γ)
]
ds <∞ , ∀ t > u , (+2)
 
  (+2) ! "% " (+2) 




y ν(s, y, γ)
]
ds <∞ , ∀ t > u .
<	@ (++)    
8	
 " > ++ 






ya ν(s, y, γ)
]
ds < ∞ , ∀ t > u ,
 
  (+2) 
 (++3) <	@ (++)    
8	






! "% " (+)   "	
 
 ν(t, x, γ)  
 
		  




 γ ∈ G . N % 4  	E 
 
  
 "  
 
	  " ν(t,∞, γ) .




S(k, γ, ν(s)) ds < ∞ , ∀ t ≥ 0 ,
 ν(t,∞, γ)    t .




S(k, γ, ν(s)) ds < ∞ , ∀ t ≥ 0 ,
 
  (+,) 
 (+3)
> +   
    
8	
 "  "% 








S(k, γ, ν(s)) ds < ∞ , 
 t > 0   ε ∈ (0, t) ,




S(k, γ, ν(s)) ds < ∞ , 
  ε > 0 ,
 ν(t,∞, γ) = ν(t+,∞, γ) .
" ! "% " (+-) 






S(k, γ, ν(s)) ds , ∀ t > 0 ,


























   A "    !
   |G| = 1 , %
  4   
    @   8	 
 (+-)  	E 
     	 
 " ν ,
 

ν(t,∞) = 1 −
∞∑
k=1
ν(t, k) . (+2)
!
   |G| > 1 (%  κ > 0)@ 8	 
 " ν(t,∞, γ) , γ ∈ G ,  
@
 
     /
 %
  D
   N%@ 
  
  4 
  
	    8	 













N %     
 "     
 8	 








 (2) @  
 4 	@ " ϕ ∈ Cc(Z) . ! '  " (" (-)M(,)@
(+2))











(x+ y)ϕ(x+ y) − xϕ(x) − y ϕ(y)
]




















 xC(t, dx) = X(t, dx) 















ψ(x+ y) − ψ(x) − ψ(y)
]





















%        
 "  F ; &	%'  8	 
G  
 B+@ 8 (3)C
!"  '
   " K(x, y) = f(x) y , " 	E 
  y , %
f(x) = M x , "  M > 0 
 	E 
  x , 












ψ(x+ y) − ψ(x) − ψ(y)
]














%          
 "  F ; 















K(x, k − x)














@ %   
 






















   "




    
   " (+2)  ( 

















   a = 1)
2 c(t, k) k
∞∑
x=1









  (+2-)@ (+2)@ 
  
 " (+2) ( 
   a ∈ [0, 1))
∂
∂t





K(x, k − x) c(t, x) c(t, k − x) − c(t, k) k
∞∑
x=1
xa c(t, x) − c(t, k) ka

 ( 








K(x, k − x) c(t, x) c(t, k − x) − 2 c(t, k) k . (+3)
8	 
 (+2,) 
 (+3)     









N %  	  "  	  






   

<  8	 





















































2 e−k (t−1−log t) .
   "	
 




f(t) > 0 , ∀ t = 1 , f(1) = 0 .
!





yε ν(t, y) , ε ≥ 0 , (+33)
 
 ;




	   t = 1 ,  " ε ≥ 1
2
.
	@     '
%
  ("@ @ B@ 4-2C@ B,@ 4,C@ B3@ 4+--C)





ν(t,∞) = 2 , (+3-)
m1(t) =
1 − ν(t,∞)
1 − t+ t ν(t,∞) (+3)


m1(t) ∼ 1|1 − t|  t→ 1 . (+3,)
$ 







ds = ∞  " 1 ∈ [u, t] ,

 
  (+3,) <	@ (+)  
  
 > ++ 
 
  	
N%@ ν(s, k)    k−
3
2 " s = 1 
 %  " s = 1 ,  

 (+32) <	@ > +3  4 
sup
k
S(k, ν(1)) <∞ , lim
k→∞













ν ′(t, k) =
kk−1
k!




ν(t, k) ≤ νmax(k) = ν((k − 1)/k, k) = (k − 1)
k−1
k!



















ν(t, k) ≤ 2 k− 32 , ∀ k = 1, 2, . . . , t ≥ 0 ,





S(k, ν(s)) ds <∞ , ∀ t ≥ 0 . (+)
 
@ > +-  4 
lim inf
k→∞
S(k, ν(1)) > 0 .
$ 
  (+) 
 > +@   	 
 ν(t,∞)   
 
		













S(k, ν(s)) ds = 0 .
<  8	 
 (+) '  "
ν(t,∞) = ν(0,∞) +
∫ t
0
ν(s,∞)m1(s) ds , ∀ t ≥ 0 . (+)




ν(t,∞) = ν(t,∞) (1 − ν(t,∞))









ν(t,∞)m1(t) = 2 ,
 













xa yb + xb ya
]








   	  τ > 0 (" (++)) J 







 4 	@   4	 
 @ %  	 (
  	  
)    "   	 

>   	 










S(k, ν(t)) , ∀ t ≥ 0 .
<  8	 






K̃(∞, y) ν(t, y) + lim
k→∞
S(k, ν(t)) . (+3)




y ,  " 1 = a = b ,
1
2
yb ,  " 1 = a > b ,
0 ,  " 1 > a ≥ b .
(+)
$ 
  > +3@ 
  
 (+2)    ;  "
ν(t, k) ≤ C kβ , ∀ k = 1, 2, . . . , t ≥ 0 , (+-)
"  C > 0 













   "  B++@ 43,2C@ B@ 433+C 







 t < τ , 8	 
 (+3)  4  (" (++)@ (+++))
lim
k→∞
S(k, ν(t)) = 0 . (+,)
+
<	@  	 
 	  " 
   %  /4

 (+)
$ t = τ , 
   /4   	 






 (+33) "  





 t > τ ,      4  D
  






      (a = 1)@  ;   
 (+3) ' 
  t = τ ("
(++)) *
 mb(t) (" (+33))  ;
  
@   
8	
@ (+,)
 <	@    "  	 
      " τ . !
 "@  " 
	 





 " mb(t)  4 
β < −b−1 , %    
 
 β < − b
2








K̃(∞, y) ν(t, y) . (+-)
  '
 (++) %  a = 1 
 b ∈ (0, 1) , 
  









  4    (a < 1)@  ;   




   
  <  8	 









S(k, ν(t)) > 0 .
<	@  	 
 '4   "   (+)@  
  > +3 

> +-   '
 (++) %  b = a 
 a ∈ (0.5, 1) ,       


















ma(t) = ∞ .    
































   "  	 4   '
 ()     '
%










 " τ = 0 , @  
 
%@ 	E 
 %  " ν(0, x)  











ν(0, k) ≥ C kβ , ∀ k = 1, 2, . . . , (+-)
"  C > 0 
 β 	 
−a + b+ 1
2
< β < −1 .
$ 





S(k, ν(0)) = ∞
  (+2)  
  !
      (a = 1)@    " t > 0
   
     
   t > τ > 0 ,  	 " !
  4 
  (a < 1)@ 8	 
 (+-) %	 	 
  
;
  4 "   	 
@
  ν ′(0+,∞) = ∞ . N%@ 








 	   	 





    ν(0,∞) > 0 (" I' +) !
      (a = 1)@
    % 








 (+-)     





  " t = 0 (4   %  (+3,)) !
  4   

















 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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   
τ(γ) := inf{t > 0 : ν(t,∞, γ) > ν(0,∞, γ)} ,
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 " (++) !









 4 "   










  4    (@ K(x, y) = 1)@  





     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  
 K̃(∞, y) = 1 

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 (+-) '  "
d
dt
ν(t,∞) = ν(t,∞)[1 − ν(t,∞)] .
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 



















""  !  0 
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 (+-)@ %   
 
 ν(t, k, γ) = k c(t, k, γ) , '  "
∂
∂t
c(t, k, γ) =
∑
α=γ












K(x, k, γ) c(t, x, γ) − c(t, k, γ) K̃(∞, k, γ) ν(t,∞, γ) ,
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 (++) @  
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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 4 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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K̃(∞, k, γ) = 0 . (+-2)
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   @ 8	 
 (+) 










x c(t, x, γ)
∞∑
y=k−x
K(x, y, γ) c(t, y, γ)
]
, (+-3)
%     4     
 " (,)@ () (% 	  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 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 K̃ , 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 








x (k − x) c̄(t, x) c̄(t, k − x) − k c̄(t, k)
∞∑
x=1
x c̄(t, x) . (+-)
<    &	%' = 	 
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, t ≥ 1 . (+--)
$ 
  (+--)@ % 44  (%  4  k)  t = 1  
  
" t > 1 . <    "  	 
 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D(k) ,       % 4 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 

   	
  (" ()@ (+))
P
(
XN ∈ D([0,∞),P(Z ′))) = 1 .
:
   








 "  "




xi ϕ(xi, αi) .










〈ϕ,XN(t)〉 = 〈ϕ,XN(0)〉 +
∫ t
0




|MN (ϕ, s)| ≤ 4 EMN(ϕ, t)2 , (2+)













[〈ϕ, ν〉 − 〈ϕ, μ〉]2 λN(μ, dν) (23)

 (" 
 k ≥ 0)∫
EN














δαi,αj K(xi, xj , αi)
[




















δαi,αj K(xi, xj , αi) ×
[





   
& "  & ϕ   
 (# ∣∣∣(x+ y)ϕ(x+ y, α) − xϕ(x, α) − y ϕ(y, α)∣∣∣ ≤ 4 ‖ϕ‖ x̄(ϕ) . (2-)
" !" x ≤ x̄(ϕ) 
 y > x̄(ϕ) , 
  " 
   " (2-) '  "
|x c0(ϕ, α) − xϕ(x, α)| . L    
	 
& "  
κ(x, α, β) ≤ Cκ , ∀α, β ∈ G , x = 1, 2, . . . ,








 	 ϕ 	 (
" L
  
 " (2)@ (2) (%  k = 1) 







κ(xi, αi, β) xi





δαi,αj K(xi, xj, αi) ×∣∣∣(xi + xj)ϕ(xi + xj , αi) − xi ϕ(xi, αi) − xj ϕ(xj , αj)∣∣∣
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|MN (ϕ, s)| = 0 , (2)

 	 ϕ 	 (
" L
  
 " (2+)M(23) 
 (2) (%  k = 2)
E sup
s≤t






















K(xi, xj, αi) ×
[




> ε > 0 
  x(ε) 	 
κ(x, α, β) ≤ ε , ∀x > x(ε) .
<
 (2,) 
 > 2  4
E sup
s≤t
|MN (ϕ, s)| ≤

























|MN (ϕ, s)| ≤ 16 t ‖ϕ‖2 |G| ε

 (2) "% 

 		
& "  
{dk,γ, ψk,γ : γ ∈ G , k = 1, 2, . . .} (2)
  32# 3(  
 
  
  ! 

  P(Z ′)
" $ 
  B,@ > +2+C@     	E 
  %    (2)  
4 
  〈dk,β, μ〉 = 〈dk,β, ν〉 
  
 μ(k, β) = ν(k, β) , 
 〈ψk,β, μ〉 =
〈ψk,β, ν〉 "  k = 1, 2, . . .  4  μ(∞, β) = ν(∞, β) . 
< 4   4
 "  8	
 (XN) % 44 B,@ < +-C
%  E = P(Z ′) 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w(XN , δ, T ) ≥ ε) ≤ ε (2)
%  		 " 
 
	 








 " δ, T > 0 
 μ ∈ D([0,∞), E) . N {ti} 
   4  
 "
 " 0 = t0 < t1 < · · · < tn−1 < T ≤ tn %  min1≤i≤n(ti − ti−1) > δ 
 n ≥ 1 .
+
& "   :#    ϕ    
 ( # 
 	
T, ε > 0 , 







∣∣〈ϕ,XN(s)〉 − 〈ϕ,XN(t)〉∣∣ ≥ ε
)




|〈ϕ,XN(t)〉 − 〈ϕ,XN(s)〉| ≤ |MN (ϕ, t) −MN (ϕ, s)| + |t− s| c , (23)
% c := supN supμ∈EN |ANΦ(μ)| < ∞ ,  
  > 2 > 0 < Δt <
ε
2 c



























∣∣MN (ϕ, t)∣∣ . (2)
 > 2+@  
 	     
   " (2)  

 ε2/4 " 	E 
  N   (22)    ; 
& "'   :   # 
 	 T, ε > 0 , 








r(XN(s), XN(t)) ≥ ε
)
≤ ε . (2-)
"  / T, ε > 0 
































  > 23@   Δt, N0 > 0 	  (22)  "  ϕ = ϕk
%  k = 1, . . . , L (" I' +) <	@  




 T, ε > 0 
 N  /  δN > 0 	 
P
(
w(XN , δN , T ) ≥ ε
) ≤ ε ,
 








w(XN , δ, T ) ≥ ε) ≤ ε (2,)
  
 0 < δ < min{δ1, . . . , δN0−1} .   (" (2+))
w(μ, δ, T ) ≤ sup
|s−t|≤Δt, s≤T
r(μ(s), μ(t)) , 0 < δ < Δt . (2)
<	@ 
  
 (2,)    
8	








 (2)@ (2) 







G(ϕ,XN(s)) ds+MN (ϕ, t) +RN (ϕ, t) ,
%




ANΦ(XN (s)) − G(ϕ,XN(s))
]
ds . (2)





|RN(ϕ, s)| = 0 . (2+)
" ! "% " (2)@ (2) (%  k = 1) 




xi K(xi, xi, αi)
[
ϕ(2xi, αi) − ϕ(xi, αi)
]
















∣∣∣ANΦ(μ) − G(ϕ, μ)∣∣∣ = 0

 (2+) "% " (2) 
+
& "   :#    ϕ    
 (  

Mϕ : D([0,∞),P(Z ′)) → D([0,∞),R)
4   2
Mϕ(μ)(t) = 〈ϕ, μ(t)〉 − 〈ϕ, μ(0)〉 −
∫ t
0
G(ϕ, μ(s)) ds , t ≥ 0 , (22)
 
" <     
8	
 "  
 
	  " G(ϕ, μ) %  4  μ , % 
"% "  
 
	  "  "	
 
 κ 






  () <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 




 ϕ   " (3) 
& ")   :#    ϕ    
 (  	
  X    XN 4
P(Mϕ(X) = 0) = 1 .
"  / t > 0 
 ϕ . & 
 (" (22)@ (2))
sup
s≤t
|Mϕ(XN , s)| ≤ sup
s≤t
|MN (ϕ, s)| + sup
s≤t
|RN(ϕ, s)| ,
  "% " > 2+ 







|Mϕ(XN , s)| ≥ ε
)





|Mϕ(XN , s)| ⇒ 0  N → ∞ . (23)
&	44
XNl ⇒ X (2)
"  	8	
 <




Nl), 0) ⇒ d(Mϕ(X), 0) ,
% d 
  &''   L
   
@ (23)  4 
d(Mϕ(X
N), 0) ⇒ 0 
 d(Mϕ(X), 0) = 0 




 " > 2,@ 
  

P (Mϕk(X) = 0 , ∀ k) = 1 .
$	4 
 (+) 
 (2)  4 X(0) = ν0  	@   8	 

(2)   "	; "  "	
 




 "  " (3) 










 	  %   4
 









r(XN(t), XN(t−)) ≤ sup
|s−t|≤Δt, t≤T
r(XN(s), XN(t)) , ∀ Δt > 0 .













r(XN(t), XN(t−)) ⇒ 0 , ∀T > 0 ,
 N → ∞ . $
 44  
 " B,@ < +()C  
P(X ∈ C([0,∞),P(Z ′))) = 1 ,
"  %'    X "  8	
 (XN) .
<  4  4" " < 
   	   
& " * &
K(x, y) ≤ C x y , ∀x, y = 1, 2, . . . , 
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 "% 
+2
+ "   & 28 
∞∑
y=1











μ(y) = 0 .







xμ(x) = 0 ,
  
 "% " > 2 
& 









ν(s, y, γ) ≤ C
∞∑
x=1
















S(k, γ, ν(s)) ds . (2)
L
   
@ (+)  4 
∑∞
y=1 y ν(s, y, γ) < ∞ , "   s ∈ [u, t] .
<	@   
 "% " (2) 
 : 2
    	  
& "  &
K(x, y) ≤ C [x ya + xa y] , ∀x, y = 1, 2, . . . , (2,)



























































































































































































































 (2+) "% 
+ "  & 25#
∞∑
y=1
















μ(y) = 0 . (2++)











xμ(x) = 0 ,
  
 "% " > 2 






ya−1 μ(y) ≥ C1 (k − 1)μ(k − 1)μ(1) ,
   23  
	 
 233 ' 23  a = 1 
) 





  > 2@






































S(k, γ, ν(s)) ds . (2+2)
L





ya(γ) ν(s, y, γ) <∞ 
 lim
k→∞
k ν(s, k, γ) = 0 ,
"   s ∈ [u, t] . <	@   
 "% " (2+2) 
 : 2+
+-
   	   	  !
& "   






yβ+b−1 , k ≥ 2 , (2+3)


a, b ∈ [0,−β) , β < −1 , (2+)
	
Ak ≥ − 1
β + b
xβ+ak (k − xk)β+b (k − 1) , ∀ k ≥ 2 , (2+-)

















β + b+ 1
(
(k − xk)β+b+1 − 1
)]}
,




(β + a) k
2 β + a+ b
. (2+,)
& β + a + 1 = 0 
 β + b + 1 = 0 ,   4 






















(k − x)β+b−1 − 1
β + b
(k − x)β+b ≤ β + b− 1
β + b
















xβ+a (k − x)β+b . (22)
< "	
 
 f(x) = xβ+a (k − x)β+b  ;
f ′(x) = xβ+a−1 (k − x)β+b−1 [(β + a) (k − x) − x (β + b)]

 '    





xβ+a (k − x)β+b ≥ xβ+ak (k − xk)β+b (k − 1)
  (22)  4  (2+-)
< "	
 













xβ+a (k − x)β+b =
∑
1≤x≤xk
xβ+a (k − x)β+b +
∑
xk<x≤k−1
xβ+a (k − x)β+b






(k − x)β+b . (22)
  ( " β + a = −1)
∑
1≤x≤xk
xβ+a ≤ 1 +
∫ xk
1
xβ+a dx = 1 +
1






 ( " β + a = −1) ∑
1≤x≤xk





 ( " β + b = −1)∑
xk<x≤k−1
(k − x)β+b = (223)
∑
1≤x<k−xk
xβ+b ≤ 1 + 1
β + b+ 1
(
(k − xk)β+b+1 − 1
)

 ( " β + b = −1) ∑
xk<x≤k−1
(k − x)β+b ≤ 1 + log(k − xk) . (22)
 
@ (2+) "% " (22) 
 (22) (22) 
+,
# " ' %  1 < xk < k−1  239  4 
 )	 

k ,  (β + a)/(2β + a + b) ∈ (0, 1) , 
  23+
# " ( & a = b = 1  β = −3/2 ,  xk = k/2  235 
 2( 
4 (k − 1)
k














Ak(a, b, β) > 0  lim sup
k→∞
Ak(a, b, β) <∞ , (22-)






Ak(a, b, β) = ∞ ,  β > −a + b+ 1
2
.
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
  
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 228   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≤ C C̃(s)2 [Ak(a, b, β) + Ak(b, a, β)] (22)






S(k, γ, ν(s)) ≤ C C̃(s)2 sup
k≥l
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S(k, γ, ν(s)) ≥ C C̃(s)2 inf
k≥l
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